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physics. Many dozens of nuclear reactions have been pro-
duced and investigated in great detail, with the result
that we now know more about the atomic nucleus than
had been known about atoms themselves a few decades ago.

The two most important facts that distinguish nuclear
reactions from ordinary chemical reactions between mole-
cules are the tremendous amounts of subatomic energy
liberated in the former transformations, and the tremen-
dous difficulties encountered in the attempts to produce
these reactions on a large scale. In fact, owing to the thick
layer of electronic shells surrounding individual nuclei,
only a very small proportion of the projectiles used for
bombardment purposes can score direct hits on the atomic
nucleus, and of thousands of projectiles that attain their
goal probably not more than one will actually produce
the desired transformation. It is true that during recent
years the discovery of neutrons and of the multiplicative
reactions connected with this new type of particle gave us
some hope for the possible technical utilization of the huge
stores of subatomic energy hidden in the interiors of atoms,
but these have so far remained only hopes.

For though the study of the peculiar splitting properties
of uranium and thorium nuclei brought us very close to
the possible solution of the problem, these two elements
were found to be exceptional in showing this instability
and they are, moreover, rare in the world. The basic prob-
lem of how to liberate the nuclear energy of all the other,
more common elements is still left open.

We shall, however, see in the following chapters, in
which the impatient reader may at last return to the Sun,
that the large-scale transformation of common elements,
which so stubbornly retain their hidden energy even under